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Application and characteristics of a glaucoma animal
model based on data mining
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[ Abstract] Objective To study the application of an animal model of glaucoma and provide a reference for
improved animal experimental method and models. Methods We searched the CNI and PubMed databases using the terms
“glaucoma ”and “animal models” to identify studies related to animal models of glaucoma from 2012 to 2022. The study
species, sex, modeling method , and detection indexes were summarized, and a database was established for statistical
analysis. Results In total, 400 articles conforming to the criteria were selected. Most of the experimental animals were
C57BL/6] mice and most of them were male. The most common modeling method were anterior chamber injection-induced,
transgenic, and laser photocoagulation-induced models. The most frequent detection indicators included intraocular pressure
measurement, histopathology, Western Blot analysis, and immunohistochemistry. Conclusions Numerous method have
been used to construct glaucoma animal models, but the intervention of related traditional Chinese medicine factors is less.
It is suggested to increase the glaucoma animal model combined with disease and syndrome. This study evaluated different
animal models of glaucoma by data mining to provide references for the construction of animal models with high modelling-
success rates, good reproducibility, and high clinical coincidence, as well as providing ideas for model improvement.
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Figure 1 Species and frequency of experimental animals in animal model of glauco
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Table 1 Method and frequency of animal model of glaucoma

T ; Sk
RTINS NI AREL (IR
oS i wom D )
Mold type Molding method Molding cycle (lq )y Literature
(weeks) 1mes ratio (%)
RIDFTEST 2 wLoREAR N 6 um REEZMRHMERA 1 wL B W1 Fmen
2 pL 6 pm polystyrene microspheres and 1 wL sodium hyaluronate were 8 90 22.50
injected into the anterior chamber! '
4 HyStem il Extralink DA 4 : 1A HC B4R AY 7 L 7K BRI A
i
S . 4 25 6.25
A 7 L hydrogel composed of HyStem and Extralink in a 4 :1 ratio was
injected into the anterior chamber! '}
FENR S ol ERE SR AMIRUBS 7K, B S TR 2 07 R B A W R 1 e
B R g TR Al
Anterior chamber injection ~ Aqueous humor was extracted from each eye with a microsampler, 4 10 2.50
induced type followed by injection of compound carbomer solution into the anterior
chamber slowly '
JEHER K o ] BB B o BE TR A W, E S B A
[14]
J5i s 2 2 0.50

Fresh a-chymotrypsin solution prepared from sterile saline solution was

injected into the posterior chamber through a cannula''*]
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Zx1
S R ] & o
TR e SCHK
g gy BIEL (IR
e 7 mom OO )
Mold type Molding method Molding cycle ( Lq ) )/y Literature
(weeks) tmes ratio (%)
DBA/21 /NRAE S ~ 9 A I JF I 14 BLURLI L 25 5 41 L T A oL
SRR, 18 1IN, 909% VL L iy W w28 7 AR 1 K WL D) g
4= [15]
BT R , o
Tre ) The apoptosis of retinal ganglion cells and degeneration of optic nerve 36 104 26. 00
ransgene fype began in DBA/2] mice at 8 ~ 9 months of age. At 18 months of age,
more than 90% of the optic nerve had severe degeneration and loss of
visual function %]
OB/ DRI B 60 ~ 150 A4k, HUOLEE 2 G MHREMRF
30 mmHg A 19/ NG RS PR TIOG g
ot REESA S Argon laser photocoagulation was performed at 60 ~ 150 points in the
Laser photocoagulation middle part of the trabecular network. After 2 weeks of initial 24 30 7.50
induction type photocoagulation, laser photocoagulation was performed again on the
remaining trabecular network with intraocular pressure below
30 mmHg !
H62 B O A DU L LA ik 7
Receiving diode laser photocoagulation of cornescleral margin and 4 18 4.50
superior scleral vein!!”!
AR 3 A DUBRS MO e
Photocoagulation of limbus cornea and three external scleral veins 4 8 2.00
was induced! ']
PR 933 R B USRI S TR 2 5 0 A — D IR
UBE b8 ks Bk i I T SR AT R B K SO WL BB L bk DL AL
BiA AN
Supraceral vein hypertonic ~ The superior scleral vein with large size and few branches was separated 4 28 7.00
saline injection from the sclera, and a glass microneedle connected to a syringe was
induced type inserted to slowly inject hypertonic saline 50 wL into the superior scleral
vein to harden the trabecular network %]
TUBE L & Wk A8 B0 e AR R ULk, Bk ik = 1ol ik A 20
Supraceral vein cautery  The supraceral vein is fully exposed and the main vein is cauterized to 4 19 4.75
induction type seal the vein!2]
i A ANRYIBA S EIBRIA M AR ) - 4 s
Filter operation model Trabeculectomy, scleral bite and tube grafting/2'] ’
L P JEE 5 1L/ 1 A%
A TEST B 3R-1 2.5 nmol/ L s AR PEZE LK BUIR i 451>
Retinal ischemia/ The eye vessels of rats were injected with endothelin-1 at 2. 5 nmol/L or 48 h 15 3.75
reperfusion injury ligation se]ective]y[zz]
induced type
o WY R PSR, 218 9 ~ 18 A KI &w)
R Autosomal recessive genetic disease, most in 9 ~ 18 months of age when 36 8 2.00
Genotype (23]
the onset
FHJE T 48 & LRAE R IR IE TR i 45 B8 EEAT IR 885 A I
AN e e A O ST S T A R e R (24
R LI e g G U TT I IRARREAR G SR R A T TR O A SR T B IR
A circular suture is made on the conjunctiva around the equator of the
Annular horn scleral suture . . . . . 2 7 1.75
induction 1 eyeball with nylon sutures, without penetrating the sclera. A slipknot is
tnduetion type tied to tighten the sutures, and the pressure is adjusted by adjusting the
tightness of the slipknot!2*!
AL 25 EILIIR: Mo N
PRREE DU OS5 S e g g i 2>
Optic neuromechanical X . . 25 4 7 1.75
.. inducti Optic nerve transection or compression model 2%
njury induction type
JelB B2 i 5 8 Je P8 4 0T 2 o 2 Ay 1) 4 6 1. 50
Steroid-induced Topical or systemic use of steroid medications2®! '
POTRPITERDCEER s s NI B A A1 T
- Glutamic acid, N-methyl aspartic acid, endothelin-1 and so on 4 6 1.50

Vitreous injection of
excitatory toxic substances

were injected %]
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RUFE AR, WA —28 AN PR g it Wi i b 5] B
Kl CRP \PCT IL-1 H1 TL-6 7K P45 | MU 53 S48 bR
GERR N IMTEFE bR, 7] — 290 Rt A —ik, GEitas R
FH 400 J S5 SCHATA 55 A W I FR AR S A, Rt
AR 818 Yk, L rfRsH N A5 22 4 B Sk IR ) 2 L 4
LU HL (AL R BRBR B AR ) L HE R B
A3HT CRR RS HIR ARG L s b 2275 B-HL3h 8 11 fe
JERREH G RhoA \ROCK ,Caspase-3) 414k (1
T VI U 2 I 20 N IS i 4
H.a FHEUILSIE R ) \RGCs THEL, S50 2 ) 5E
o PR [ s A W Z EHE CT (IR A0
JBE) 45 o A AR 43 2AS A T4 38 (g ol A3 32 3 3 1
HIA RN EAL) WK 2,

T AT ) T O HR 2 A A AR ARG N 8 s A HIR R 00
7 22.49% , 22U BRAG A (5 12, 59% , & 1 e g B
WK A T 12.22%, R A ALK A 7 11.98%,
RGCs 11485 9. 41% SERT 96 ' i 7. 70% AL
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Table 2 Model detection indicators and usage frequency

LioalllE =g HEL(K) B (%)
Detection index Frequency ( times) Frequency (%)
I

AR ) £ 184 2. 49
Tonometry
ZHET L (RLIRREE B 28 IRER Bi A

. . . . 103 12.59
Histopathology (retina, optic nerve, eyeball, atrial angle)
SR SR EDIE (LI RIS LRI #2205 B-MLEh s 1  SuE Bk 8 G \RhoA \ROCK Caspase-3) 100 12.22
Western Blot ( retina, eye, retinal ganglion, B-actin, immunoglobulin G, RhoA, ROCK, Caspase-3) ’
oL L AL (UL IS AL DO PR P 281 R 22 BRI I PR E o DL ER)
Immunohistochemistry ( retina, retinal optic ganglion, optic nerve, eye, brain, fibronectin, o smooth 98 11.98
muscle actin)
RGCs 114k
RGCs count 7 9.4l
I‘T“' 5 ~# NS =N
SO bt o 63 7.70
Real-time fluorescence quantification
P X X
PRFaE 39 4.77
Electroretinogram
S T W2 4 CT RIS A0 00 ) 3 416
Optical coherence tomography CT(eye, retina) ) ’
HL T AT (LD R A 28 ) 23 281
Electron microscope (retina, optic nerve) ’
P T 2
P Ry il 2 2 69

Apoptotic cell detection
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gZx2
oRUE 7N B () B (%)
Detection index Frequency ( times) Frequency (%)
A A dh 7 1
B B " )
Axon count of optic nerve
PR S e I (JEJR AR T 1 2T R 1T, o-SMA (NO 7KF [ TGF-B ¥ B | 1fil ¥ NLRP3,IL-6 1L-8
TNF-o P9 8 (MDA) J# ALY B LR (SOD) (TNF IL-13 MCP-1 L7 1gG 2 e K 4 -3 i
FEWE IR i TNF-) 19 2.32
Enzyme-linked immunoassay ( collagen 1, fibronectin, a-SMA, NO level, TGF-B concentration, serum ’
NLRP3, IL-6, IL-8, TNF-a, malondialdehyde( MDA ) , superoxide dismutase( SOD), TNF, IL-183,
MCP-1, serum IgG, caspase-3, nitrotyrosine content, TNF-a)
AT Kot (IRIG 5 RSR) s -
Slit-lamp examination ( eyelid, anterior chamber, eyeball) ’
LRI DNA 2 et 2 BE IR/ INVE B S RBIN 52 g 0.98
Mitochondrial DNA content measurement, density and size quantitative, functional determination ’
B 7K A g 0.98
Aqueous humor outflow detection ’
s B R O LB LA S el

Quantitative reverse transcription polymerase chain reaction lactate dehydrogenase assay

BARER . FENG ARG YT, R 00k R o JBE T 252
SRR K SRR VA Y T B2 5 A | DR e A R R
AR SRR H S DSOS IR 00 2 R R 1) S AE 2
AEVE N B AR AR B 4, IS IRl RS I o v 1l
AT LIRS R RS IR s

3 RERINRE

H A, 78 B T 5 G IR sh WA RL PP A 48 5 L
PREGAR FAEAR N =, L X 10 4E T LR 34
SEISSE AT LS T G IR Bl W A R ) £ i 3 )
P, BAAILER 3,

x 3 FHOLIRZYEERL KA Wrhr i
Table 3 Criteria for successful judgment of

animal models of glaucoma

53 LR % ) Ji e 3
Cassification Trend after model success

R T 5 D f R AU (SR 28/ R 454, I
I BB ST 2R ) 5 IR AT 5 A 2 (CRLBAT T Wl I A I
BSACBE B 3 2% AL o7 | HR AT 57 PN 9 57
KR )

SR Increased intraocular pressure; Changes in angular

Apparent index shape ( blockage of trabecular mesh structure,

disappearance of normal iris shape ); Anterior
segmental examination( corneal calcification spot, iris
pigment loss, pupil displacement, and cloudy
aqueous humor in anterior chamber can be seen under
slit lamp)

Lo 5252 J5E R T35 (LI 5S4 J2 L U (I

R R, WAMZIZ G h—)Z , A HES 35
L, 2 2 A ] S )

) e

rﬁﬂ:fi*u.ﬁ? Retinal thickness and morphology ( all retinal layers

Pathological . . ;
ind were thinner, the inner plexus layer was less thick,
index

the inner and outer nuclear layers were fused into one
layer, the cell arrangement was disordered, and the
ganglion cells were significantly reduced)

4 e

TOCIR Ml 2 28, 45— R AP 4R
TP, e F RGC Dy RERers AR AT M A8
FORTW W], FOGHRE T rp B T XN B #9318
W, HARR A 6] 1 5 OGS 2, 4 KU PN B A > T 5t
P A Ff B 75 G R ( primary angle-closure glaucoma,
PACG) , T 75 XU B 28 A0 T I kPR T 3 2 75 DG TR
(primary open-angle glaucoma, POAG) " ASJG Y
RAGHEMS S i AR RL A IR OC . B
DGR R DR 47 AR T 2 3 o 2 ) BT R v IR
10P JRY7 3 SRTAT, BRI 10P 74 21 58 53 42 11, B R A1
WA DABH 1E A8 A EA T AT e e R, 38
DT BT R B2 A AU 5 IR iRy ik
JEHR BB YT R T ZIT R S REME R ) H R |
Gy TAE T AR BLAS 1) 2l Wy A8 T e DR i 0T 5
LA, X AR 2 AR AU N 2T DGR A v B
THHL T B — 2P 1 S SR 5T, R YT
2 i B HEA)

5 bR RIS ST S5 R Won, HATor 5 #41]
B PSR 3 W) o CSTBL/6) /L, #0208
MV S8 AR5 ¥ LA B 1 S W SO g B T i PR Y
BWOCCEES IR 2 . A SCBE BRI bR « 4G HR )
i LUK R B ek E, HOL
R SR G e AL 52 2%, H HiT 50 45 SR R IOt
R At B b i S 3 D INREE . oRifk W ORA% R
1, BRI 100 J sl 22 1R 47 P o 2 o i A AR L
TSI R PR 3R O L DR T L
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